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SECTION 1

PROJECT MANAGEMENT

1.1 PROJECT/TASK ORGANIZATION

This section outlines the individuals directly involved with the Upper Columbia River/Lake
Roosevelt project and their specific responsibilities. Lines of communication are shown in the
Project Organization Chart (Figure 1-1).

1.1.1 Purpose

Pursuant to EPA START Contract No. 68-SO-01-02 and Technical Direction Document (TDD)
No. 01-02-0001-A, WESTON will perform an Expanded Site Inspection (ESI) at the Upper
Columbia River/Lake Roosevelt site, located in northeast Washington. The Upper Columbia
River/Lake Roosevelt ESI is a multi-organization sampling effort conducted by United States
Environmental Protection Agency (EPA) Region X Office, in cooperation with the U.S. Parks
Service. This ESI will be conducted through a cooperative effort involving both START
contractors, Roy F. Weston, Inc. (WESTON®) and Ecology and Environment, Inc. (E&E).
WESTON will conduct sampling activities along the Upper Columbia River and Lake Roosevelt,
at selected locations on the Pend Oreille River downstream of Metaline, Washington. WESTON
will also collect samples from points in the watersheds and near the mouths of selected Upper
Columbia and Pend Oreille River tributaries. E&E personnel will investigate potential releases
from numerous mines in the tributary watersheds in the study area. This Sampling and Quality
Assurance Plan (SQAP) describes the proposed sampling and quality assurance procedures
associated with the investigations that will be conducted by WESTON.

This document is a combined Sampling and Analysis Plan (SAP) and site-specific Quality
Assurance Project Plan (QAPP) for field sampling activities. The combined SAP/QAPP,
hereafter called the SQAP, includes a brief site summary, project objectives, sampling and
analytical procedures, and QA requirements that will be used to obtain valid, representative field
samples and measurements. The SQAP is to be combined with information presented in
WESTON's Quality Management Plan (QMP) for EPA Region 10 START. Copies of the QMP
and the site-specific Health and Safety Plan (prepared for the ESI) are available in WESTON's
office located at 190 Queen Anne Avenue North, Suite 200, Seattle, Washington 98109-4926.
Standards contained in the SQAP and QMP will be used to ensure the validity of data generated
by WESTON for this project.

1.1.2 Roles and Responsibilities

The following is a list of the key personnel involved in this project, along with their roles and
responsibilities:

01-0113rdoc 1-1 8May2001
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1.1.2.1 EPA Region 10 Task Monitor (TM)

EPA TM Mark Ader is responsible for providing technical direction and EPA oversight to
WESTON's sampling activities along the Upper Columbia River and Lake Roosevelt, at selected
locations on the Pend Oreille River downstream of Metahne, Washington, and at points in the
watersheds and near the mouths of selected Upper Columbia and Pend Oreille River tributaries,
which is tentatively scheduled for May and June, 2001. Mr. Ader is also responsible for project
coordination and decision-making, reviewing and approving the site-specific SQAP and
subsequent revisions in terms of project scope, objectives, and schedules, ensuring site-specific
SQAP implementation, and serving as the primary point of contact for general project problems.

7.7.2.2 EPA Region 10 TM

EPA TM Monica Tonel is responsible for providing technical direction and EPA oversight to
E&E's investigation of potential releases from numerous mines in the tributary watersheds in the
Upper Columbia River/Lake Roosevelt area scheduled for June, 2001.

7.7.2.3 EPA Region 10 Quality Assurance (QA) Officer

The EPA Region 10 QA officer is Ms. Ginna Grepo-Grove. Ms. Grepo-Grove is responsible for
reviewing and approving the site-specific SQAP and revisions in terms of quality assurance
aspects, and may also conduct assessments of field activities.

7.7.2.4 EPA Region 10 Regional Sample Control Coordinator (RSCC)

The EPA Region 10 Sample Control Coordinator is Laura Castrilli. Ms. Castrilli is responsible
for coordinating sample analyses performed through the EPA Contract Laboratory Program
(CLP) and/or the EPA Region 10 Manchester Environmental Laboratory (MEL) and will provide
sample identification numbers.

7.7.2.5 WESTON START Project Manager (PM)

The WESTON START PM is Mr. Keith Pine. Mr. Pine has the responsibility for the overall
performance of the START team. He will review and approve the site-specific SQAP. He
makes the ultimate decisions for the implementation of START projects and ensures that the
implementation of the project is performed in accordance with the specifications of the SQAP
and WESTON's QMP and SOPs. Mr. Pine has overall responsibility for maintaining project
budget and schedule. In the absence of the START PM, the START Site Leader will assume the
PM's responsibilities.

7.7.2.6 WESTON START Site Leader

The WESTON START Site Leader is Ms. Susan FitzGerald. The WESTON START Site Leader
reports directly to the WESTON START PM. Ms. FitzGerald is the primary contact point with
the EPA TM, will provide overall coordination of field work, and oversees the preparation of the
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site-specific SQAP. She will ensure that the final approved version of the site-specific SQAP is
implemented correctly and will record any deviations from it. Ms. FitzGerald will receive the
CLP/Region 10 laboratory information from the RSCC and is the primary START point of
contact for technical problems She will be responsible for the execution of decisions and
courses of action deemed appropriate by the EPA TM.

1.1.2.7 WESTON START QA Officer

The WESTON START QA Officer is Dr. Paul Swift. Dr. Swift is responsible for reviewing and
approving the site-specific SQAP and conducting in-house audits of field operations. Dr. Swift
is also responsible for auditing and reviewing the field activities and final deliverables, and
proposing corrective action, if necessary, for nonconformities. All WESTON field audits will be
preapproved by the Task Monitor.

1.1.2.8 WESTON START Program Manager and EPA Project Officer

The WESTON START Program Manager, Mr. Frank Monahan, and the EPA Project Officer,
Ms. Sharon Nickels, are responsible for coordinating resources requested by the TM for this
project and for the overall execution of the START program.

1.1.2.9 EPA Investigation and Engineering Unit

The EPA Investigation and Engineering Unit will provide sampling vessels and vessel operators
for sample collection activities. Designated vessel operators include Mr. David Terpening and
Mr. Doc Thompson.

1.1.2.10 United States Forest Service (USFS)

The USFS has agreed to provide personnel to assist in sample collection.

1.1.2.11 ESATFASPTeam

The Environmental Services Assistance Team, Field Analytical Support Project (ESAT FASP)
Team will provide personnel to perform XRF screening of potential sample locations and to
assist in sample collection.

1.1.2.12 Manchester Environmental Laboratory (MEL) or Designated CLP Laboratory

MEL or the designated CLP laboratory will perform the analyses required for the project.

1.1.2.13 Commercial Analytical Laboratory

A designated laboratory will perform analyses not supported by MEL or CLP.
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1.2 PROBLEM DEFINITION/BACKGROUND

Information pertaining to site background (Section 1.2.1), site operations and source
characteristics (Section 1.2.2), and site characterization (Section 1.2.3) is presented in the
subsections below.

1.2.1 Site Background

Information presented in this subsection is based on a review of site background information and
interviews with property owners and representatives from various regulatory agencies.

1.2.1.1 Site Location

Information pertaining to site location is presented below.

Site Name:

CERCLIS ID No.:

Location:

Counties:

Site Contact(s):

01-0113r.doc

Upper Columbia River/Lake Roosevelt

WASFN1002171

Northeast Washington

Ferry, Stevens, Pend Oreille

Mr. Dave Lyngholm
Area Manager
United States Department of the Interior (USDoI)
Bureau of Reclamation
P.O. Box 620
Grand Coulee, Washington 99133-0620
(509) 633-9501

Ms. Patti Stone
Water Quality Coordinator
Office of Environmental Trust
Confederated Tribes of the Colville Reservation
P.O. Box 150
Nespelem, Washington 99155
(509)634-2415

Mr. Randy Connolly
Superfund Coordinator
Spokane Tribe - DNR
P.O. Box 480
Wellpinit, Washington 99040
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1.212 Site Description

The Columbia River originates in southeastern British Columbia and enters the United States at
River Mile (RM) 745, northeast of Northport, Washington. The river flows generally south then
west through Washington, and along the boundary between Washington and Oregon states before
emptying into the Pacific Ocean. The Pend Oreille River is one of the major tributaries to the
Columbia River. It joins the Columbia at Waneta, British Columbia, roughly one-half mile north
of the U.S.-Canada border. The primary area of interest for this investigation includes roughly
80 over miles along the Columbia River, from Inchelium, Washington to Trail, British
Columbia, and from the confluence of the Pend Oreille River in British Columbia, roughly
30 miles upstream to Metaline, Washington (Figure 1-2).

Four dams control flow conditions along the rivers within the study area. The largest of the four
is Grand Coulee Dam, located on the Columbia River near RM 597. The impounded waters of
the Columbia River upstream of the Grand Coulee Dam form Franklin D. Roosevelt Lake, more
commonly known as Lake Roosevelt. The Columbia River provides approximately 90 percent of
the inflow to Lake Roosevelt; the remainder is contributed by four other sizable rivers (the
Kettle, Colville, Spokane, and Sanpoil Rivers) and the numerous tributaries that flow directly
into the lake. In general, lake conditions extend from Grand Coulee Dam northward to the
vicinity of Onion Creek; north of the Onion Creek area, riverine conditions dominate along the
Columbia River.

The full pool elevation of Lake Roosevelt is 1,290 feet above sea level (ASL), which is usually
achieved in July and held steady through December. Each winter, the water level is drawn down
to accommodate spring runoff from the tributary watersheds. Maximum drawdown typically
occurs near the end of April, at which time the lake level is below 1,237 feet ASL (E&E 2000).
Minimum pool elevation is 1,208 feet ASL. Depths along the river generally decrease as one
travels upstream. Maximum depths near Inchelium are on the order of 200 feet below MHW,
while at Onion Creek, maximum depths are approximately 70 feet below MHW. North of Onion
Creek to the international border, maximum depths decrease to between 30 to 40 feet below
MHW. The MHW datum also changes along the river; north of Deep Creek (roughly 1.5 miles
north of Northport), the datum gradually changes from 1290 to 1292.6 at the international border
(Northwest Map Service, 1995).

In addition to the Grand Coulee Dam on the Columbia River, three dams exist within the study
area on the Pend Oreille River. Boundary Dam, operated by Seattle City Light, is located
approximately one mile south of the U.S./Canada border. Seven-Mile Dam, operated by BC
Hydro, is located seven miles downstream from the border in Canada. Waneta Dam, owned by
Cominco Ltd., is located roughly five miles further downstream, about 0.5 mile above the
confluence of the Pend Oreille with the Columbia River.
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1.2.2 Site Operations and Source Characteristics

Types of operations and sources that have potentially contributed to the impacts associated with
the Upper Columbia River/Lake Roosevelt area have included mining and milling, smelting,
wood products production (i.e., pulp mills), and the operation of municipal sewage treatment
plants. These operations are discussed in the subsections below.

7.2.2.1 Mining and Milling

Mining and milling operations for the production of metal ores and other resources (dolomite,
silica, and clay) developed at numerous sites along both U.S. and Canadian tributaries to the
Upper Columbia River in the late 1800s (E&E 2000; USGS 1994a). Metals mining in the
Columbia River watershed produced primarily zinc and lead, and to a somewhat lesser extent
copper, gold, silver, tin, tungsten, and molybdenum (USGS 1994a).

Typically, ores were concentrated at mills located near each mine before being transported to
smelters for further refining. Ore processing methods resulted in the production of large
quantities of wastes containing arsenic, cadmium, cyanide, lead, mercury, copper, and zinc (E&E
2000). The Northport area was mined primarily for lead and zinc. Low-grade zinc and lead ore
concentration methods involved crushing and pulverizing the ore, classifying the material using a
stream of water. The classified ore material was then concentrated through a floatation process
that involved adding reagents to the fine-grained ore material, then skimming off the resulting
concentrated metals. Reagents used in flotation processes included alcohols, soda ash, lime, pine
oil, cresylic acid, eucalyptus oils, coal tar (wood creosotes), xanthates, thiocarbonilide, copper
sulfate, sodium cyanide, and sodium silicate. The cleaned, concentrated metals were then dried
on vacuum filters and shipped to smelters for refinement (E&E 2000).

The Republic mining district on the Sanpoil River was producing gold and silver by 1896. Gold
recovery was most commonly carried out using a cyanide leaching process. Ore pulp from the
classifier was either passed over a sheet of mercury, which removed the gold by amalgamation,
or the pulp was concentrated using flotation. In each case, tailings from the primary process
underwent cyamdation to further enhance recovery of the gold. Cyanide wastes resulting from
this process were handled through any combination of dilution, acid treatment, ponding, and
alkaline-chlonnation (E&E 2000).

Areas of northern Idaho were also undergoing extensive mining operations at this same time,
which affected sediment and water quality in the Coeur d'Alene watershed, including Lake
Coeur d'Alene and the Spokane River. The Washington Department of Health is investigating
the Dawn Mining Company Mill Ponds site in Ford, Washington, and the EPA is investigating
the Midnite Mine site in Wellpinit, Washington, to determine the extent to which uranium
mining and milling operations associated with these facilities have affected tributaries to the
Spokane River Arm. The Spokane River discharges to Lake Roosevelt at approximately RM 639
(E&E 2000).
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Numerous mine operations were also developed within the Pend Oreille River watershed. The
largest mines on the Pend Oreille within the ESI study area are the Grandview Mine and Pend
Oreille Mine, located near Metaline, WA.

Mining activities in the area today are relatively low, especially for metals ore production (USGS
1994a).

1.2.2.2 Smelters

Following initial concentration processes, ores were transported to Smelter facilities for further
refinement. Two primary smelters in the Upper Columbia watershed include the former LeRoi
smelter at Northport, Washington (15 RM south of the U.S./Canada border), and the Cominco
smelter at Trail, British Columbia (roughly 11 RM north of the border) (E&E 2000).

The LeRoi smelter began refining gold and copper ores in 1896; by 1908 it was processing
500 tons of ore per day; the facility closed in 1909, but reopenedln 1914 to process lead ore.
The smelter finally closed in 1921. Various companies have since used the property for lumber
operations. Large quantities of iron and slag waste were generated during the years of gold and
copper smelting at the facility (E&E 2000).

Limited soil sampling was conducted during an EPA site inspection (ESI) in 1993. Nine of the
16 metals analyzed were determined to be present in one or both tailings piles at the site at
significantly elevated concentrations.

The Washington State Department of Ecology (Ecology) performed sampling of the soil and slag
piles at the former LeRoi smelter in 1997. Preliminary results indicated metals concentrations
present at two to three orders of magnitude above background levels. Plans to conduct a
groundwater investigation at the site were put on hold due to a lack of available resources (E&E
2000).

The Cominco smelter has been in operation since the turn of the twentieth century, and is still the
world's largest integrated lead-zinc smelter and refiner (E&E 2000). The Cominco facility
includes a fertilizer plant located adjacent to the smelter that utilizes residual sulfur generated at
the metallurgical plant.

Effluent from the Cominco facility has historically been discharged to the Columbia River
through five outfalls: one from the fertilizer production operation, one for slag discharge, and
three submerged outfalls from the metallurgical plant. The slag appears primarily as a black
sand-sized material, but also contains approximately 0.5 percent fines (USGS 1994a). The
volume and contaminant levels of Cominco's effluent have been regulated by a provincial
government permit. The effluent permit was revised in 1996 to meet goals for water quality and
effluent toxicity, based on studies conducted by the Canadian government and Cominco itself.
Metals concentrations in effluent from the metallurgical plant from 1980 to 1996 included
concentrations as high as 18 kilograms per day (kg/d) of arsenic, 62 kg/d of cadmium, 200 kg/d
of lead, 4 kg/d of mercury, and 7,400 kg/d of zinc (Cominco 1997). In 1994 Cominco discharged
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an average of approximately 800,000 pounds (300 metric tons) of slag per day to the Columbia
River, which was composed of approximately 2.5 percent zinc, 0.5 percent copper, and less than
0.1 percent lead (E&E 2000).

Cominco began a modernization program in 1979 that continued through the 1980s and 1990s.
Modernization projects included efforts to control spills and dust, building a new lead smelter,
installing air emissions controls, eliminating discharge of slag, replacing the phosphate fertilizer
production with ammonium sulphate operation, and reducing effluent discharges. The flumes
that were used to discharge slag to the river were removed in 1995; instead, the slag is now being
shipped to cement plants to be incorporated into the manufacture of Portland cement (E&E
2000).

Stoney Creek Landfill is an inactive landfill and arsenic storage site associated with Cominco. It
was identified as a significant contributor of contaminants to the Columbia River. Surface water
in Stoney Creek currently exceeds provincial water quality objectives (Stone 2001). Remedial
activities at this site are ongoing; no information on the status of the site was identified in the file
documents reviewed during the PA (E&E 2000).

Cominco also historically discharged sulfides as air emissions through its 409-foot brick stack
(up to 10,000 tons per month in 1925). The pollutants from the stack migrated south and were
entrapped in the river valley in north Stevens County. Citizens of Northport complained of
health effects stemming from the emissions. The case was brought before an international court,
and in 1931 the International Joint Commission recommended that the Canadian government
stop polluting the atmosphere (E&E 2000). Though the operation of the new smelter has reduced
air emissions from the smelter, local citizens and representatives of the Colville Confederated
Tribes (CCT) are concerned that present emissions may contain smaller particulates that may
pose increased health threats (E&E 2000). Additionally, the Trail area has been designated a
Contaminated Site by Environment Canada. Cominco is performing an Ecological Risk
Assessment in relation to Trail Operations; the results of this assessment will be integrated with
the findings of a human health risk assessment carried out by the Trail Lead Task Force (E&E
2000).

Several other significant smelters historically operated in the Upper Columbia watershed
including several in British Columbia: two in the Greenwood area and one at Grand Forks.

7.2.2.3 Pulp Mill

The Celgar Pulp Company (Celgar) is located about 30 RM upstream of the international border,
2 RM downstream of the Hugh Keenleyside Dam near Castlegar, British Columbia. Celgar
began operations in 1961. Until 1993, the mill's bleaching processes were primarily chlorine-
based. During the bleaching process, chlorine reacts with compounds in the wood (including
pentachlorophenol [PCP] if it had been used as a wood preservative), which results in the
formation of compounds such as polychlorinated dibenzo-p-dioxins, polychlorinated
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dibenzofurans, and other organics (USGS 1994a; E&E 2000). Celgar discharges effluent
containing organic compounds to the Columbia River (USGS 1994a).

Wood debns and pulp fibers in effluent discharged into aquatic environments may form fiber
mats that settle to the bottom and accumulate. These mats may contain chemicals resulting from
pulp production and bleaching processes that persist in the environment long after the mats
themselves have decomposed. Persistent chemicals associated with fiber mats have included
heavy metals, tetrachlorodibenzo-p-dioxms (TCDDs), and polynuclear aromatic hydrocarbons
(PAHs) (E&E 2000).

Celgar initialized expansion and modernization projects in 1991. The mill began using chlorine
dioxide instead of chlorine in its bleaching process, and began secondary treatment of the plant
effluent. Substantial reductions in TCDD and tetrachlorodibenzofuran (TCDF) concentrations in
the effluent were reported by 1993 (E&E 2000). In addition, modifications to the mill process
resulted in reduction of the amount of dioxin and furan precursor compounds (USGS 1994a).

The fiber mat located adjacent to the mill outfall was noted to have decreased in size as a result
of the changes in the mill processes, and the remaining mat is now composed of a mix of wood
debris (from ongoing logbooming) and flyash silt (E&E 2000). The PA report notes that the
decrease in the size of the fiber mat at the mill may be due to downstream flushing in addition to
natural degradation. Spongy materials observed at Northport Beaches have raised the concern of
the CCT, who believe further investigations are needed to determine if they originate from the
Celgar fiber mat (E&E 2000).

1.2.2.4 Municipal Sewage Treatment Plants and Other Potential Sources

Several sources discharge treated wastewater to the Columbia River or its tributaries. The
Columbia River receives wastes from municipal treatment plants at Castlegar and Trail, British
Columbia; similarly, wastes from Spokane are discharged to the Spokane River, and wastes from
Colville and Chewelah are discharged to the Colville River. A large release of raw sewage to the
Columbia River occurred in 1991 when the sewage collection system in Trail, BC became
overloaded; the CCT has expressed concern that other undocumented releases have occurred
during other overload events (E&E 2000).

Other potential sources of contaminants to the Upper Columbia River watershed include heavy
metals from the Northwest Alloys Magnesium Plant on the Colville River, cyanide and fluoride
groundwater contamination from the Kaiser aluminum plants in Spokane, runoff from process
piles in Chewelah, and effluent discharge containing manganese and other wastes from the
Avista electric generation plant at Kettle Falls (E&E 2000).

1.2.3 Site Characterization

This section summarizes previous site investigations (Section 1.2.3.1), discusses
migration/exposure pathways and targets (Section 1.2.3.2), and describes areas of potential
contamination (Section 1.2.3.3).
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1.2.3.1 Previous Site Investigations

Many investigations have been conducted by both environmental agencies and interest groups to
address a wide range of concerns regarding the conditions of the Upper Columbia River Basin
and Lake Roosevelt.

In 1950, the Washington Pollution Control Commission, in cooperation with the United States
Public Health Service and the British Columbia Department of Health and Welfare, sponsored a
preliminary survey of the sources of mill and mining waste pollution in the Upper Columbia
River Basin and Lake Roosevelt. The operations and waste handling methods of 11 mining
operations, including mines and flotation and cyanidation mills, were examined and waste
disposal alternatives to discharging to waterways were presented for some of the mine sites (E&E
2000).

In 1984, Ecology collected fish tissue samples from the Columbia River near Northport, and
from nine other Washington rivers, and analyzed for metals concentrations. The highest
concentrations of lead and cadmium were found in samples from Northport. The mean lead
concentration in fillet samples from Northport was 6.4 micrograms per gram (ug/g),
approximately 90 percent of the United States Food and Drug Administration's unofficial
guideline of 7.0 ng/g (E&E 2000).

In 1992, the USGS and the LRWQC, in cooperation with CCT, conducted a sediment quality
assessment of Lake Roosevelt and the upper reaches of the Columbia River to the U.S./Canada
border. The investigation included analyses of trace elements and organic compounds in
sediments, bed sediment toxicity, and benthic community structure. Data were also collected by
the Columbia River Integrated Environmental Monitoring Program, a coalition of Canadian
environmental agencies and industries that studies and monitors the Columbia River in Canada.
The investigation collected samples from the major, and selected minor, tributaries to the
Columbia. Five background samples were collected from locations in the Kootenay River and
Lower Arrow Lake, upstream of the Cominco and Celgar sites, and roughly 35 to 45 miles
upstream from the border. The analytical results indicated that concentrations of arsenic,
cadmium, copper, lead, mercury, and zinc in samples collected from the Columbia River and
Lake Roosevelt were elevated relative to background concentrations. The investigators also
compared the sediment concentrations to benchmarks developed by the Ontario provincial
government, in particular, Ontario's "severe effects level", the concentrations at which
pronounced impacts to benthic organisms may be expected to occur. Trace element
concentrations (copper, lead, or zinc) exceeded Ontario's "severe effects level" at 28 locations in
the Northport reach of the Columbia River and Lake Roosevelt. However, because the total trace
element analysis methods used in the study yield higher concentrations than the total recoverable
methods on which the Ontario standards are based, a direct comparison was not possible, and the
actual number of locations with severe-effects concentrations were determined likely to be less
than 28. The USGS assumed that total trace element concentrations would not exceed total
recoverable concentrations by more than 100 percent, and based on this, calculated that the
Ontario "severe effects level" was exceeded at 18 sample locations (E&E 2000).
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The USGS determined that trace element concentrations were higher in suspended sediments
than bed sediments, but that concentrations in unfiltered water samples were relatively low, and
did not exceed water quality criteria. The USGS concluded that these findings reflected both the
small concentrations of suspended sediment and the large dilution capacity of the river (E&E
2000).

The 1992 USGS investigation found that benthic invertebrate communities in the erosional
habitats of the Columbia River resembled those commonly associated with contaminated or
habitat-degraded areas. Communities displayed relatively low abundance and diversity, and were
dominated by stress-tolerant organisms. Although communities in the depositional habitats were
more difficult to assess due to the naturally low diversity of benthic organisms in reservoirs,
USGS concluded that it was likely these communities had also been affected by the elevated
concentrations of sediment-bound trace elements (E&E 2000).

Concentrations of PCBs, TCDDs, and TCDFs in the Columbia River began to be a concern in the
1980s following the discovery of elevated levels of TCDFs in lake whitefish that were collected
just downstream of the Celgar facility in Castlegar, British Columbia. As a result, Health and
Welfare Canada issued a health advisory in May 1989, recommending that people limit their
consumption of lake whitefish. From 1990 to 1998, USGS and Ecology conducted
investigations to determine concentrations of PCBs, TCDDs, and TCDFs in Lake Roosevelt fish
tissue, and to evaluate the risks associated with human consumption of those fish.

In 1990,1992, and 1993, Ecology carried out monitoring programs of TCDDs and TCDFs in
suspended sediment and fish tissue to determine concentration trends. Ecology concluded that
the primary historical source of furans and dioxins in Lake Roosevelt is the Celgar pulp mill.
Ecology found that concentrations of these contaminants had decreased generally with time over
their study period, and credited changes in pulp production and wastewater treatment methods
used at the mill. A total maximum daily limit (TMDL) for 2,3,7,8-TCDD of 2.3 milligrams per
day was established for the Columbia River at the U.S./Canada boundary, which limits the
combined discharge of this contaminant from all upstream sources (E&E 2000).

In 1998, the USGS examined contaminant levels in rainbow trout within the study area and
compared them to levels found in 1994. They concluded that most of the contaminants identified
as potential threats to human health had decreased, with the exception of PCBs (determined by
the presence of Aroclor 1254), which did not appear to have significantly changed.
Concentrations were higher in fish from the upper reach of the river than in those from the lower
reach; therefore, the two areas were evaluated separately. The median concentration of Aroclor
1254 in wild rainbow trout in the upper reach was 24 jig/kg in 1998, compared to 21.6 ug/kg in
1994; however, the USGS determined no significant statistical difference between the two years
because of high variability. A significant difference was found among three trout groups in the
lower reach. Multiple comparison tests found no significant difference between the 1994 mixed
rainbow trout (median 15.6 ppb) and the 1998 wild rainbow trout (median 15.5 ppb), but the
concentration of Aroclor 1254 in 1998 net pen rainbow trout (median 5.7 ppb) was significantly
lower (E&E 2000).
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The Ecology studies in 1992 and 1993 also included analyses of metals in suspended particles
samples collected by continuous-flow centrifuge at Northport. Since there are no standards for
metals in suspended particles, Ecology used Ontario benchmarks for bottom sediments for
comparison purposes. Ecology determined that aside from the arsenic concentrations found in
the 1993 particulate sample, the concentrations of arsenic, cadmium, copper, lead, mercury, and
zinc all exceeded Ontario's "severe effects levels" for trace metals in bed sediments (E&E 2000).

In 1994, the USGS, in cooperation with the CCT, analyzed fish tissue to determine
concentrations of mercury and other metals in three fish species (walleye, smallmouth bass, and
rainbow trout) in the Upper Columbia River. Though samples of each of the fish species
contained detectable concentrations of mercury, the highest levels were found in the walleye
samples, at concentrations ranging from 0.11 mg/kg to 0.44 mg/kg. Walleye are predatory fish;
therefore, their potential to bioaccumulate mercury is higher. Mercury concentrations were also
found to correlate well with fish age. While the Federal Food and Drug Administration (PDA)
standard of 1.0 ppm was not exceeded, the USGS and the Washington Department of Health
(WDOH) issued a fact sheet summarizing the study and advising the public to limit consumption
of Lake Roosevelt walleye (E&E 2000).

In August, 1999, representatives of the CCT submitted a petition for assessment of release to the
EPA, requesting Region X to conduct a Preliminary Assessment of the hazards to public health
and the environment in the area of the Upper Columbia River Basin from the Canadian Border,
southward through Lake Roosevelt, to the Grand Coulee Dam, encompassing the water, river-
and lake-beds, and banks (Short Cressman and Burgess PLLC 1999). The Preliminary
Assessment was completed in 2000, and concluded that further investigation of the area under
CERCLA was warranted (E&E 2000).

1.2.3.2 Migration/Exposure Pathways and Targets

This section discusses the surface water migration pathway and potential targets within the site's
range of influence. The groundwater migration, soil exposure, and air migration pathways are
not being assessed as part of this ESI sampling effort.

1.2.3.2.1 Surface Water Migration Pathway

Columbia River flow rates at the international boundary averages 101,000 cubic feet per second
(cfs), and 103,340 cfs at Northport. The river's upland drainage area covers an estimated 85,000
square miles. The two-year, 24-hour rainfall event for the region averages approximately
1.5 inches (E&E 2000).

Surface water is used for domestic purposes, irrigation, stock watering, fire protection, power
generation, and commercial purposes. The municipal water supply for Grand Coulee is drawn
from a surface water intake on Lake Roosevelt. A population of 1,103 is served through 394
residential connections. Water is sampled and analyzed quarterly to comply with Federal public
water supply regulations. No exceedances of MCLs were reported between 1995 and 2000 (E&E
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2000). Ecology's Water Rights Application Tracking System (WRATS) lists permits for surface
water intakes along the upper Columbia River from the Grand Coulee Dam to the international
boundary. Thirty-seven permits are on record listed as single or general domestic, and seven are
listed as multiple domestic. Assuming each single domestic intake serves two people, and each
multiple domestic intake serves 20, the total number of people served by surface water intakes
located within between the Grand Coulee Dam and the international boundary is 1,317. This
number should be interpreted as a conservative estimate since other listed surface water intake
applications did not specify the source of the surface water and were not included in the estimate;
the actual number of surface water intakes along the Columbia River may be higher (E&E 2000).

Fishing occurs on the Upper Columbia River for both recreation and subsistence. CCT states
that the natural and cultural resources of the Upper Columbia River Basin are of central
importance to the Colville Tribe's subsistence and culture (Stone, 2001). The Bonneville Power
Administration has funded the construction and operation of two hatcheries on the watershed. A
creel (fish catch) survey for the Columbia River upstream of Grand Coulee Dam conducted in
1993 included data collected from tribal campgrounds, NFS boat launches, and river access
points. In total, 824,615 fish were reported harvested, equaling over 1.1 million pounds.
Rainbow trout and walleye accounted for the highest number offish and the majority of weight
(E&E 2000).

Sensitive environments within the surface water TDL at the site include 5.34 linear miles of
wetland frontage. Two federally listed threatened species, the bull trout and the bald eagle, are
known to exist. As mentioned previously, the Lake Roosevelt National Recreation Area is a unit
of the national park system (E&E 2000).

Tribally sensitive areas of central importance to the CCT include areas used for cultural,
ceremonial, traditional, subsistence, and economic purposes. In 1891, the Colville Tribes ceded
the North Half of the Reservation to the United States, which includes a portion of the Columbia
River, with expressly reserved hunting and fishing rights. The Tribes continue to rely heavily on
the anadromous fisheries that exist down-river from Grand Coulee Dam. The Tribes have also
become more reliant on the resident fishery and water resources above the dams for subsistence,
recreation, and economic development, as they continue efforts to create jobs and improve the
quality of life for Tribal members and the broader community (E&E 2000).

1.2.3.3 Areas of Potential Contamination

Based on a review of background information and discussions with site representatives,
sediments of the Upper Columbia River and Lower Pend Oreille River have been identified for
inspection under the Upper Columbia River/Lake Roosevelt ESI. Site Investigation sediment
sampling will be conducted in areas considered potential contamination sources and in areas that
may have been contaminated through the migration of hazardous substances.

Numerous potential sources of contamination such as mine, mill, and smelter sites, are located
within the Columbia River watershed. Creeks draining through or near the mine sites may be
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impacted by potential contaminant sources, and transport contaminants to the river. Lake
Roosevelt, the Upper Columbia River, and the Pend Oreille River are recreation areas where
sport and subsistence fishing/harvesting occurs. Potential contaminants of concern in sediments
are Target Analyte List (TAL) metals including arsenic, cadmium, copper, lead, mercury, and
zinc, and PCBs.

The municipal water supply for the City of Grand Coulee is drawn from Lake Roosevelt at an
intake located near Grand Coulee Dam. Surface water samples will be collected from the
vicinity of the municipal system intake and system Safe Drinking Water Act (SDWA) sampling
points. Since this is a drinking water supply, potential contaminants of concern are volatile
organic compounds (VOCs), semivolatile organic compounds (SVOCs), TAL metals and
Pesticides/PCBs.

1.3 PROJECT/TASK DESCRIPTION AND SCHEDULE

This section provides the project description (Section 1.3.1) and proposed schedule
(Section 1.3.2).

1.3.1 Project Description

This section defines the objectives and scope for performing the ESI activities at the Upper
Columbia River/Lake Roosevelt site. The main goals for the ESI activities are as follows:

• Collect and analyze samples to characterize the potential sources discussed in Section
1.2.3.3,

• Determine off-site migration of contaminants,
• Provide the EPA with adequate information to determine whether the site is eligible for

placement on the National Priorities List, and
• Document a threat or potential threat to public health or the environment posed by the site.

1.3.2 Schedule

Sampling for the Upper Columbia River/Lake Roosevelt ESI will be completed in two stages.
The first stage will include sampling Lake Roosevelt and Columbia River sites, as well as the
tributaries north of Marcus Island without mine and/or mill sites. The first stage is scheduled to
begin in mid-May to take advantage of relatively low water levels in the lake. Water levels are
expected to be at approximately 1231' MSL on 14 May, and to rise approximately 1 foot per day
until full pool elevation is reached at the end of June (Sprankle 2001). The second stage will
include sampling on tributaries with mine and mill sites; the mines and mills will be investigated
by E&E while WESTON collects tributary background and rriouth samples. The proposed
schedules for the field work presented below is to be used as a guide. Adjustments to the
implementation dates and the estimated project duration may be necessary to account for variable
unforeseen or unavoidable conditions that the field team may encounter, such as inclement
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weather, difficulties m accessing a sampling site, or additional time needed to complete a task.
Significant schedule changes that anse in the field will be discussed with the TM at the earliest
possible convenience. The proposed schedule for the first stage of fieldwork is shown in
Table 1-1.

The proposed schedule for the second stage of fieldwork is shown in Table 1-2.

1.4 QUALITY OBJECTIVES AND CRITERIA FOR MEASUREMENT DATA

The project data quality objectives are to provide valid data of known and documented quality to
characterize sources, determine off-site migration of contaminants, determine whether the site is
eligible for placement on the National Priorities List, and document threat(s) or potential threat(s)
to public health or the environment posed by the site. The DQO process applied to this project
followed that described in the EPA document, Guidance for the Data Quality Objectives Process
(EPA 1994a).

1.4.1 DQO Data Categories

All samples collected under this QAPP will be analyzed using definitive analytical methods. All
definitive analytical methods employed for this project will be methods approved by the EPA.
The data generated under this project will comply with the requirements for this data category as
defined in Data Quality Objective Process for Superfund (EPA 540/G-93/71).

1.4.2 Data Quality Indicators (DQIs)

DQI precision, accuracy, representativeness, comparability, and completeness goals for this
project were developed following guidelines presented in the EPA Guidance for Quality
Assurance Project Plans, EPA QA/G-5 Final, Appendix D.

The basis for assessing each of the elements of data quality is discussed in the following
subsections. Table 2-3 presents the QA objectives for measurement of analytical data and QC
guidelines for precision and accuracy. Other DQI goals are included in the individual Standard
Operating Procedures (SOPs) in Appendix B and in the Laboratory Statement of Work (SOW) in
Appendix D.

1.4.2.1 Representativeness

Representativeness is a measure of the degree to which data accurately and precisely represent a
population, including a sampling point, a process condition, or an environmental condition.
Representativeness is the qualitative term that should be evaluated to determine that
measurements are made and physical samples collected at locations and in a manner resulting in
characterizing a matrix or media. Subsequently, representativeness is used to ensure that a
sampled population represents the target population and an aliquot represents a sampling unit.
This QAPP will be implemented to establish representativeness for this project.
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Further, all sampling procedures detailed in the SQAP will be followed to ensure that the data
will be representative of the media sampled. The SQAP describes the sample location, sample
collection and handling techniques to avoid contamination or compromise sample integrity, and
proper chain of custody. Additionally, the sampling design presented in the FSP will ensure that
there are a sufficient number of samples and level of confidence that analysis of these samples
will detect the chemicals of concern, if present.

1.4.2.2 Comparability

Comparability is the qualitative term that expresses the measure of confidence that two data sets
or batches can contribute to a common analysis and evaluation. Comparability with respect to
laboratory analyses pertains to method type comparison, holding times, stability issues, and
aspects of overall analytical quantitation. The following items are evaluated when assessing data
comparability:

• Determining if two data sets or batches contain the same set of parameters.
• Determining if the units used for each data set are convertible to a common metric.
• Determining if similar analytical procedures and quality assurance were used to collect data

for both data sets.

• Determining if the analytical instruments used for both data sets have approximately similar
detection levels.

• Determining if samples within data sets were selected and collected in a similar manner.

To ensure comparability of data collected during this investigation to other data that may have
been or may be collected for the site, standard collection and measurement techniques will be
used.

1.4.2.3 Completeness

Completeness is calculated for the aggregation of data for each analyte measured for any
particular sampling event or other defined set of samples. Completeness is calculated and
reported for each method, matrix, and analyte combination. The number of valid results divided
by the number of possible individual analyte results, expressed as a percentage, determines the
completeness of the data set. For completeness requirements, valid results are all results not
rejected through data validation. The requirement for completeness is 95% for aqueous samples
and 90% for soil/sediment samples.

The following formula is used to calculate completeness:

number of valid results% completeness =
number of possible results
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For any instances of samples that could not be analyzed for any reason (holding time violations
in which resampling and analysis were not possible, samples spilled or broken, etc.), the
numerator of this calculation becomes the number of valid results minus the number of possible
results not reported.

For this investigation, all samples are considered critical. Therefore, standard collection and
measurement methods will be used to achieve the completeness goal.

1.4.2.4 Precision

Precision measures the reproducibihty of measurements. It is strictly defined as the degree of
mutual agreement among independent measurements as the result of repeated application of the
same process under similar conditions. Analytical precision is the measurement of the variability
associated with duplicate (two) or replicate (more than two) analyses. The laboratory control
sample (LCS) determines the precision of the analytical method. If the recoveries of the analytes
in the LCS are within established control limits, then precision is within limits. In this case, the
comparison is not between a sample and a duplicate sample analyzed in the same batch. Rather,
the comparison is between the sample and samples analyzed in previous batches.

Total precision is the measurement of the variability associated with the entire sampling and
analysis process. It is determined by analysis of duplicate or replicate field samples and
measures variability introduced by both the laboratory and field operations. Field duplicate
samples and matrix duplicate spiked samples shall be analyzed to assess field and analytical
precision, and the precision measurement is determined using the relative percent difference
(RPD) between the duplicate sample results.

The following formula is used to calculate precision:

RPD = (100) x (S'~S2)
(S, + S2)/2

where:

Si = normal sample value
82 = duplicate sample value

1.4.2.5 Accuracy

Accuracy is a statistical measurement of correctness and includes components of random error
(variability due to imprecision) and systemic error. It reflects the total error associated with a
measurement. A measurement is accurate when the value reported does not differ from the true
value or known concentration of the spike or standard. Analytical accuracy is measured by
comparing the percent recovery of analytes spiked into an LCS to a control limit. For volatile
and semivolatile organic compounds, surrogate compound recoveries are also used to assess
accuracy and method performance for each sample analyzed. Analysis of performance
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evaluation (PE) samples shall also be used to provide additional information for assessing the
accuracy of the analytical data being produced.

1.5 SPECIAL TRAINING REQUIREMENTS/CERTIFICATION

Special training requirements or certifications required for this project include the 40-hour
Hazardous Waste Operations and Emergency Response (HAZWOPER) class (and annual
refreshers). Health and safety procedures for WESTON personnel are addressed in the
WESTON site-specific health and safety plan. As previously discussed (Section 1.2), this
document is maintained in WESTON's Seattle office. Included in the plan are descriptions of
anticipated chemical and physical hazards, required levels of protection, health and safety
monitoring requirements and action levels, personal decontamination procedures, and emergency
procedures.

The operation of the portable x-ray fluorescence analyzer (XRF) to be used in field screening for
this project will be operated by START personnel who have been specifically trained in its
proper use and maintenance. WESTON will follow the EPA SOP for operation of the XRF unit,
which is currently in preparation.

1.6 DOCUMENTATION AND RECORDS

This document is to be combined with information presented in WESTON's Quality
Management Plan (QMP; WESTON 2001) for Region 10 START. This information is covered
by the Standard Operating Procedures (SOPs) found in Appendix A, the Supplemental Forms
found in Appendix B, the Commercial and CLP Laboratory Statements of Work, and the
commercial laboratory Quality Assurance Manual, which has been previously reviewed by
WESTON. A copy of the START QAPP is available in WESTON's Seattle office. Standards
contained in the SOPs and the QMP will be used to ensure the validity of data generated by
WESTON for this project.

Following the completion of fieldwork and the receipt of analytical data, information will be
transferred to E&E, as directed by the EPA Task Monitor. Original project file materials
including reports, analytical data packages, correspondence, chain-of-custody documentation,
logbooks, corrective action forms, referenced materials, and photographs will be provided to the
EPA TM at the close of the project.
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Table 1-1—Proposed Field Work Schedule (Stage One)

Activity

Mobilize to Site
Sample Collection Activities

Laboratory Receipt of Samples

Demobilize from Site
Laboratory Analysis
Receipt of Data from Laboratory

Data Validation
Writing of Project Report

Target Project Completion Date

Start

4/16/2001

5/14/2001

5/15/2001

6/15/2001

5/15/2001

6/13//2001

7/30/2001

8/20/2001

Not Applicable

Complete

5/13/2001

6/14/2001

6/15/2001

6/19/2001

7/15/2001

7/27/2001

8/17/2001

9/21/2001

9/21/2001
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Table 1-2—Proposed Field Work Schedule (Stage Two)

Activity

Mobilize to Site

Sample Collection Activities
Laboratory Receipt of Samples

Demobilize from Site
Laboratory Analysis
Receipt of Data from Laboratory
Data Validation
Writing of Project Report

Target Project Completion Date

Start

6/4/2001

6/18/2001

6/19/2001

6/30/2001

6/20/2001

7/18//2001

8/13/2001

8/20/2001

Not Applicable

Complete

6/18/2001

6/30/2001

7/2/2001

7/3/2001

7/30/2001

8/13/2001

8/24/2001

9/21/2001

9/21/2001
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SECTION 2

MEASUREMENT/DATA ACQUISITION

2.1 SAMPLING PROCESS DESIGN

This ESI is to be conducted through a cooperative effort involving both WESTON and E&E.
WESTON will conduct sediment sampling to evaluate potential impacts to bed sediment along
the Upper Columbia River and Lake Roosevelt, and at selected locations of the Pend Oreille
River downstream of Metaline, Washington. To assess impacts to the river from tributaries,
WESTON will conduct sediment sampling on selected tributaries in the project area. WESTON
will also collect water samples from the City of Grand Coulee municipal water intake located in
Lake Roosevelt at Grand Coulee Dam and from the system's usual SDWA sampling point. E&E
personnel will be investigating potential releases from numerous mine sites in the tributary
watersheds in the study area. This SQAP describes the proposed sampling and quality assurance
procedures associated with those aspects of the investigation to be conducted by WESTON.

This section will describe sample locations (Section 2.1.1); the global positioning system
(Section 2.1.2); logistics (Section 2.1.3); cooler return (Section 2.1.4); coordination with Federal,
State, and local authorities (Section 2.1.5); and the proposed schedule (Section 2.1.6).

2.1.1 Sample Locations and Analyses

Sample locations have been selected to achieve the objectives discussed in Section 1.3.1.

Table 2-1 provides sample information regarding the sampling design and whether the
measurement is considered critical or non-critical. Table 2-2 presents the anticipated number and
types of samples, analytical methods, specific requirements for sample container size and type,
sample preservation and holding times, and special handling requirements for samples expected
to be collected at the site. Table 2-3 summarizes the number of QA/quality control (QC) samples
to be submitted according to the method requirements. A summary of the sampling plan is
presented in Table 2-4.

Proposed sample locations are illustrated on Plates 1 through 12. Specific sampling locations
will be determined at the time of sampling based on observations made in the field. Conditions
potentially contributing to deviations from the anticipated sampling locations include new
observations or information obtained in the field that warrant altering the sampling approach,
difficulty in reaching a desired sampling depth or achieving sufficient sample volume due to
adverse conditions or obstructions, or limited access to a sampling location. Significant
deviations from the planned sampling locations or number of samples to be collected will be
discussed with the EPA TM before implementation and will be documented on a Sample Plan
Alteration form (Appendix B). Every attempt will be made to collect representative samples
with the equipment being used.
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A summary of sampling locations and rationale is provided below.

2.1 1.1 Upper Columbia River/Lake Roosevelt Sediments

The results of previous studies indicate that the greatest concentrations of sediment contaminants
in the Upper Columbia River in the United States were generally found in the northern portions
of the over and Lake Roosevelt. An estimated 55 samples of surface sediment are to be collected
from the river banks between the international border (RM 745) and the vicinity of Inchelium
(RM 675), a distance of approximately 70 RM. Sediment samples will be collected from the
Columbia River in Canada at the direction of the EPA TM. All sediments will be collected from
depositional environments located below the mean high water (MHW) elevation, and from
depths ranging from the surface to up to eight inches (0.67-foot) bgs. Water levels during the
sampling period are expected to be approximately 50 feet below full pool elevation; therefore,
many of the sediment sampling locations are expected to be subaerial. The elevation of sampling
locations will be estimated using visual observation of apparent mean high water shoreline level
indicators or by the use of an altimeter. Exact sample locations and depths will be determined
during the ESI field effort. Additionally, at the request of the CCT, samples from a subsurface
interval of 1.5 ft to 2 ft bgs will be collected from two selected locations using a hand auger.
One auger sample will be collected near the base of the North Dam boat ramp near Grand Coulee
Dam, and the other auger sample will be collected near the south end of Marcus Island.

All sediment samples from the Upper Columbia River and Lake Roosevelt will be submitted to
an off-site fixed laboratory for TAL metals (CLPAS ELMO4.1 and/or EPA SW-846 Methods
6010/6020/7000 Series), PCBs and Pesticides (Pesticides/PCBs (CLPAS) OLM04.2), and TOC
(EPA SW-846 9060M). Trace metals and hydrophobic organic contaminants such as PCBs tend
to naturally accumulate in fine-grained sediment deposits in streams (USGS 1994b); therefore,
sediment sampling will be biased toward fine-grained sediment at most sample locations, except
in the northern reaches of the Columbia River where slag deposits may occur as fine black sand.
All potential exposed sediment sample locations will be screened in situ for metals
concentrations using an XRF prior to selecting the sampling location in the field. A more
detailed discussion of the sampling methodology is presented in Section 2.2.1.

2. /. 1.2 Lake Roosevelt Surface Water

The municipal water supply for the City of Grand Coulee is drawn from Lake Roosevelt at an
intake located near Grand Coulee Dam. It is estimated that two surface water samples will be
collected, one from the vicinity of the municipal system intake and one at the system's usual
SDWA compliance sampling point. The surface water samples will be submitted to an off-site
fixed laboratory for analysis of VOCs (CLPAS, OLMO4.2), SVOCs (CLPAS, OLMO4.2), TAL
metals (CLPAS, ILMO4.1) and Pesticides/PCBs (CLPAS, OLMO4.2).
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2.1.1.3 Pend Oreille River Sediments

The Pend Oreille is a major tributary to the Upper Columbia River. Like that of the Columbia,
the Pend Oreille River watershed has a history of intensive mining and associated activities.
Two major sites, the Pend Oreille Mine and the Grandview Mine, are located along the banks of
the Pend Oreille just downstream of Metalme, WA. Three dams largely control sediment
transport along the Pend Oreille from Metalme to its confluence with the Columbia River.
Approximately four surface sediment samples will be collected at depositional points within the
Pend Oreille River as detailed below.

• One sample will be collected from accumulated sediments in the reservoir immediately
upstream of Waneta Dam.

• One sample will be collected from accumulated sediments in the reservoir immediately
upstream of Seven Mile Dam

• One sample will be collected from accumulated sediments in the reservoir immediately
upstream of Boundary Dam in the United States.

• One sample will be collected from the river at a location near the Grandview mine near
Metaline Falls, Washington.

All sediments will be collected from depositional environments located below the MHW
elevation, as estimated based on apparent mean shoreline level indicators or by an altimeter, and
from depths ranging from the surface to eight inches (0.67-foot) bgs. Exact sample locations
depths will be determined during the ESI field effort.

All sediment samples from the Pend Oreille River will be submitted to an off-site fixed
laboratory for TAL metals (CLPAS ILMO4.1 and/or EPA SW-846 Methods 6010/6020/7000
Series), PCBs and Pesticides (Pesticides/PCBs (CLPAS) OLM04.2), and TOC (EPA SW-846
9060M). Trace metals and hydrophobic organic contaminants such as PCBs tend to naturally
accumulate in fine-grained sediment deposits in streams (USGS 1994b); therefore, sediment
sampling will be biased toward fine-grained sediment where it exists.

2.1.1.4 Upper Columbia/Lake Roosevelt and Pend Oreille River Tributary Sediments

Using USGS 7.5-minute topographic maps, a total of one-hundred-eighteen (110) tributaries
draining into the Upper Columbia River and Lake Roosevelt were identified between the
international border and the vicinity of Inchelium. The sediment in the 69 tributaries located
from Marcus Island south to the vicinity of Inchelium will not be sampled during this field effort,
but may be sampled at a later date. Of the remaining tributaries, approximately 11 have been
identified as having had significant mining or milling operations within their watersheds; these
tributaries will be sampled during the second stage of this sampling effort at the same time E&E
is investigating mine and mill sites in the area. During stage one, surface sediment samples will
be collected from the approximately 30 tributaries located along the river north of Marcus Island
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to the international border that have not had significant mining or milling operations within their
watersheds

Using USGS 7.5-mmute topographic maps, a total often tributaries to the Pend Oreille River
were identified in the United States between Metahne, Washington and the international border.
Approximately five of these have been identified as having had significant mining or milling
operations within their watersheds; these tnbutanes will be sampled during the second stage of
this sampling effort (see Section 2.1.1.6 Mine/Mill Tributary Sediments). Dunng stage one,
surface sediment samples will be collected from the approximately 5 tnbutanes located along the
nver north of Metahne that have not had significant mining or milling operations within their
watersheds.

Tnbutary sediment samples will be used to evaluate the potential contnbution of the tnbutanes to
contaminant levels in the nver. The tributary samples will be collected from locations above the
influence of the river as indicated by the MHW level elevation in the area. The elevation of
sampling locations will be estimated using visual observation of apparent mean high water
shoreline level indicators or by the use of an altimeter. All potential exposed sediment sample
locations will be screened in situ for metals concentrations using an XRF prior to selecting the
sampling location in the field. All sediments will be collected from depositional environments at
depths ranging from the surface to eight inches (0.67-foot) bgs. Exact sample locations and
depths will be determined during the ESI field effort.

All tributary sediments will be submitted to an off-site fixed laboratory for TAL metals (CLPAS
ILMO4.1 and/or EPA SW-846 Methods 6010/6020/7000 Series).

2.1.1.5 River and Lake Background and Attribution Sediments

The Hazard Ranking System (HRS) requires the determination of background contaminant levels
in order to identify instances of observed contamination within the study area using chemical
analyses. The HRS dictates that background samples should be as similar as possible to the
potential release samples, except for potential influence from sources. Similarity will be
determined using sample and location information recorded at each sampling point. Background
samples and release samples should be collected from similar water bodies (EPA 1994);
therefore, it is anticipated that the background samples for Lake Roosevelt sediment will be
collected from Lower Arrow Lake, upstream of the Hugh Keenleyside Dam, and background
samples for the Upper Columbia River sediment will be collected from the Columbia River just
downstream of Hugh Keenleyside Dam (upstream of the pulp mill at Castlegar). The Kootenay
River is a major tributary to the Columbia River. To characterize sediment contributions from
the Kootenay, attribution samples will be collected from the Kootenay River system at locations
downstream of Brilliant Dam, and from locations along the Slocan River, a large tributary that
joins the Kootenay roughly six miles upstream of Brilliant Dam. The sediment sample locations
from the Kootenay will be selected to match the grainsize classes represented by the Columbia
River sediment samples. Attribution samples for the Pend Oreille River sediment will be
collected upstream of Metaline, Washington. An estimated 4 to 16 background samples will be
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collected, including approximately 2 to 8 for the Lake Roosevelt sediment samples, and 2 to 8 for
the Columbia River sediment samples. An estimated 6 to 24 attribution samples will be
collected including approximately 4 to 16 attribution samples from the Kootenay/Slocan Rivers
and 2 to 8 for the Pend Oreille River. The exact locations and number of the background and
attribution samples will be determined in the field, based on descriptions of river/lake samples
(e.g., sediment gram size, organic content).

All background and attribution samples will be submitted to an off-site fixed laboratory for TAL
metals (CLPAS ILMO4.1 and/or EPA SW-846 Methods 6010/6020/7000 Series), PCBs and
Pesticides (Pesticides/PCBs (CLPAS) OLM04.2), and TOC (EPA SW-846 9060M). The results
of the analyses of the background samples will be used to establish contaminant levels indicative
of an observed release within the study area. Attribution sample analytical results will indicate
contaminant levels upstream of the study area.

2.1 1 6 Mine/Mill Tributary Sediments

As part of the ESI, during stage two of this field effort, E&E will investigate potential releases at
mine sites in the Columbia and Pend Oreille watersheds. Approximately 11 tributaries to the
Upper Columbia River, and approximately nine tributaries to the Pend Oreille (including Cedar
Creek, Church Creek, and the Salmo River in British Columbia), contain mine/mill sites within
their watersheds in the United States. E&E will conduct sampling at the mine/mill sites
including the PPE(s). In watersheds identified by E&E as having had a potential release of
contaminants to the surface water pathway, WESTON personnel will collect two mine/mill
tributary sediment samples; one at a location upgradient of all mine/mill sites in the watershed,
and another just upgradient of the stream's point of confluence with the receiving river (as
indicated by MHW level of the river). Analytical data from each upgradient and confluence
stream sediment sample will apply only to the particular watershed from which it was collected.
Based on an estimate of the number of tributaries on which mine/mill sites exist, tributary
upgradient and tributary mouth sediment samples will potentially be required on approximately
11 tributaries to the Upper Columbia River, and approximately 9 tributaries to the Pend Oreille,
for an estimated total of 20 tributary upgradient samples and 20 tributary mouth samples.

All mine/mill tributary sediments will be submitted to an off-site fixed laboratory for TAL metals
(CLPAS ILMO4.1 and/or EPA SW-846 Methods 6010/6020/7000 Series), PCBs and Pesticides
(Pesticides/PCBs (CLPAS) OLM04.2), and TOC (EPA SW-846 9060M). All exposed potential
tributary sediment sample locations will be screened for metals concentrations using an XRF
prior to selecting the sampling location in the field.

2.1.1.7 Lake Roosevelt Background Surface Water

Background concentrations for Lake Roosevelt surface water will be determined through analysis
of one surface water sample collected from Lower Arrow Lake in B.C., behind the Hugh
Keenleyside Dam.

01-OM3rdoc 2-5 8 May 2001



Sampling and Quality Assurance Plan—Upper Columbia River/Lake Roosevelt
Expanded Site Inspection_________________________________________________Section 2

2.1.2 Global Positioning System

Global positioning system (GPS) readings from a Tnmble GeoExplorer will be used to record the
coordinates of every sample location. The data will be stored in location-specific individual
files, the names of which will be noted on the field sampling records. WESTON field personnel
have been instructed in the use of the GeoExplorer units by Matt Gubitosa of EPA. Differential
corrections (DGPS) of the GPS data to improve location accuracy will be performed by
Mr. Gubitosa through post-processing following the field effort. DGPS coordinates will be
provided in the final ESI report as an appendix.

2.1.3 Logistics

The sampling points in the project area will be accessed by boat or by land. Boats used in the
field sampling in the United States will be provided by the EPA Region 10's Investigations and
Engineering Unit. The US Parks Service has also agreed to provide backup vessels, and to serve
as an emergency contact, if needed. Boats used in the field sampling in Canada will be provided
by a private contractor. Written or verbal access consent will be obtained from property owners
prior to conducting ESI field sampling on private properties.

Sample aliquots collected for fixed laboratory analysis will be delivered to the EPA Region 10
laboratory or an alternative laboratory as directed by the EPA. All samples will be shipped by
commercial airlines. Sample control and shipping are discussed in Section 2.3.

2.1.4 Cooler Return

For laboratories other than the EPA Region 10 laboratory, WESTON will provide a completed
air bill accompanied by a plastic envelope with adhesive back and an address label in the chain-
of-custody bags taped to the lid inside coolers so the laboratory can return the coolers to
WESTON. The air bill will contain the following notation: "Transportation is for the U.S.
Environmental Protection Agency and the total actual transportation charges paid to the carrier(s)
by the consignor or consignee shall be reimbursed by the Government, pursuant to cost
reimbursement contract No. 68-SO-01-02." This notation will enable the laboratories to return
the sample coolers to WESTON's warehouse. The air bills will be marked for second-day
economy service and will contain the appropriate TDD number for shipment.

For the EPA Region 10 laboratory, an arrangement by WESTON for cooler return in this manner
is not required.

2.1.5 Coordination with Federal, and Local Authorities

The START will keep the TM informed of sampling progress and issues that may affect the
schedule or outcome of the ESI, problems encountered, unusual contacts with the public or the
media, and obtain guidance from the EPA regarding project activities when required.
Additionally, the START will notify the EPA RSCC with changes to the sampling schedule for
MEL and/or CLP analyses and provide shipping information on every sample shipment within 24
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hours of shipment or before noon on Friday for Saturday delivery. All samples will be shipped to
the laboratory within 48 hours of sample collection except when circumstances prevent delivery
to the shipping company within business hours.

WESTON will notify property owners/operators, and tribal representatives prior to the initiation
of field activities.

2.2 SAMPLING METHODS' REQUIREMENTS

This section describes sampling methodologies (Section 2.2.1); sampling equipment
decontamination (Section 2.2.2); investigation-derived wastes (Section 2.2.3); and SOPs
(Section 2.2.4).

2.2.1 Sampling Methodologies

Sediment and surface water samples will be collected using methodologies described in
Appendix A.I Sediment Sampling SOP No. RFW/Rl0-003, and A.2 Surface Water Sampling
SOP No. RFW/Rl0-004. The START Site Leader and EPA TM will be responsible for ensuring
that appropriate sample collection procedures are followed and will take appropriate actions to
correct the deficiencies. All samples collected will be maintained under chain-of-custody and
will be stored and shipped in iced coolers.

All sediment samples for this ESI will be collected as distinct grab samples, except in instances
where low volume recovery in sampling equipment necessitates compositing individual grab
volumes from a sample location, which will be noted on the field sampling record.

2.2.1.1 River and Lake Sediment Sampling

Sediment samples will be collected from river and lake environments along the Upper Columbia
and Pend Oreille Rivers. Along the Upper Columbia River and Lake Roosevelt, metals
concentrations at each potential exposed sediment sampling area will be screened using a
portable x-ray fluorescence (XRF) analyzer prior to sample collection. Approximately three
locations within each area will be screened in situ, and the area showing the highest
concentrations will be sampled. XRF screening will not be conducted on sediment along the
Pend Oreille River, as daily fluctuating water levels reported along the river upstream of
Boundary Dam suggest the moisture content in surface sediment in this area is likely to make it
unsuitable for XRF screening. The surface sediment will be collected using dedicated stainless
steel spoons, where feasible, to depths that will be determined in the field. If necessary,
subaqueous sediments will be sampled using a van Veen or ponar-type grab sampler deployed
from a boat. Two selected locations will be sampled at a subsurface interval of 1.5-ft to 2-ft bgs
using a hand auger. XRF screening will not be conducted on subaqueous or subsurface sediment.

As stated previously, sampling will be generally biased toward fine-grained sediments. Sediment
will be collected from the minimum surface area required to gather a sufficient sample volume.
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Except at the two hand-augered locations, sediment sample depths are not expected to exceed
eight inches (0.67 ft) below the surface. A description of the site location and conditions will be
recorded at the time of sampling. The sampled sediment will be placed in a dedicated stainless
steel bowl, and examined by a trained geoscientist for physical description. The geoscientist will
examine the sediment using a hand lens, and sediment descriptions including grain size
proportions (e.g., estimated percent clay, silt, sand, and gravel), estimated percentages of slag and
organic content, sample color, odor, etc. will be recorded on the field sampling record
(Appendix B). Each sample will be photographed, then homogenized and placed into pre-labeled
sample containers.

The HRS guidance document (EPA 1992) states that sediment types be similar in background
and release samples, and "visual documentation of sediment type similarity is generally
sufficient." In addition to the surface sediment field sampling record, a matrix of sample data
will be maintained to aid in the selection of background sample locations. The matrix will
classify each sample based into one of four categories according to the estimated percentage of
fine grained sediment (silt and clay) or "fines" in each sample:

1. < 25% fines
2. Greater than 25% but less than 50% fines
3. Greater than 50% but less than 75 % fines
4. >75% fines

2.2.1.2 Tributary Sediment Sampling

Sediment samples will be collected from areas of exposed sediment using dedicated stainless
steel spoons, where feasible. If necessary, subaqueous sediments will be sampled using an
Ekman-type grab sampler or hand auger. The surface sediment will be collected using dedicated
stainless steel spoons, to depths that will be determined in the field. Metals concentrations at
each potential exposed sediment sampling area will be screened using a portable XRF analyzer
prior to sample collection. As with river sampling, tributary sampling will be generally biased
toward fine-grained sediments. Sample depths are not expected to exceed eight inches (0.67 ft)
below the surface. Sediment will be collected from the minimum surface area required to gather
a sufficient volume for the sample. A description of the site location and conditions will be
recorded at the time of sampling. The sampled sediment will be placed in a dedicated stainless
steel bowl, and a physical description of the sample will be recorded by a trained geoscientist, as
described above. The sediment will then be photographed, homogenized, and placed into pre-
labeled sample containers.

2.2.1.3 Surface Water Sampling

Two water samples will be collected, one from Lake Roosevelt in the vicinity of the Grand
Coulee municipal water intake, and one at the system SDWA sampling point. The lake surface
water sample will be collected either by hand dipping the sample container into the water, if
possible, or by lowering an appropriate sampling device (e.g., Kemmerer bottle) to the desired
depth, then decanting the collected water into a pre-labeled sample container. The drinking water
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sample will be collected by direct sampling from the system's sampling port. At each sampling
point, the sample volume for VOC analysis will be collected first, followed by the sample for
SVOC analysis, then the sample volumes for the remaining analytes.

2.2.2 Sampling Equipment Decontamination

Every effort will be made to minimize the need for decontamination of sampling equipment
through to the use of dedicated sampling equipment (e.g., bowls, spoons); however, the use of
non-dedicated sampling equipment (e.g., dredge samplers) may be required in some locations. In
these cases, the non-dedicated sampling equipment will be decontaminated prior to each use to
avoid sample cross-contamination.

The following procedure (as listed in Appendix A) is to be used for all nondedicated sampling
equipment used to collect routine samples undergoing trace organic or inorganic constituent
analyses:

1. Clean with tap water and nonphosphate detergent using a brush if necessary to remove
particulate matter and surface films.

2. Rinse thoroughly with tap or river water.
3. Rinse thoroughly with analyte free water.
4. Use a solvent rinse (isopropanol) if the sample will be analyzed for organics and high

concentrations are anticipated.
5. Air-dry the equipment, if possible, away from potential sources of contamination (e.g.,

splashes).

2.2.3 Investigation-Derived Wastes

WESTON will make every effort to minimize the generation of investigation-derived wastes
(EDW) that cannot be disposed of as solid waste. All extra sediment volume collected for a
sample will remain at the sampling location. Disposable personal protective clothing and
sampling equipment generated during field activities will be torn or cut to avoid reuse, double-
bagged in plaslic garbage bags, labeled, and disposed of at an approved solid waste disposal
facility. Decontamination water containing solvents will be considered a hazardous waste. To
minimize generation of hazardous waste decontamination water, solvents will be used sparingly
and separated from non-hazardous decontamination water (e.g., containing only Liquinox). All
hazardous IDW will be handled and disposed of in an EPA-approved manner.

2.3 SAMPLE HANDLING AND CUSTODY REQUIREMENTS

This section describes sample identification and chain-of-custody procedures that will be used
for the Upper Columbia River/Lake Roosevelt ESI field activities. The purpose of these
procedures is to ensure that the quality of samples is maintained during collection, transportation,
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Pstorage, and analysis. All chain-of-custody requirements comply with WESTON's SOPs for '
sample handling. All sample control and chain-of-custody procedures will follow the User's
Guide to the Contract Laboratory Program (EPA 1991). ,-,

Examples of sample documents used for custody purposes are provided in Appendix C and
include the following: n

• Sample identification numbers, ' '
• Sample tags or labels,
• Custody seals,
• Chain-of-custody and traffic report records,
• Field logbooks,
• Sample collection forms,
• Analytical request forms, and
• Analytical records.

During the field effort, the site manager or delegate is responsible for maintaining an inventory of
these sample documents. This inventory will be recorded in a cross-referenced matrix of the
following:

• Sample location,
• Sample identification number, j '
• Analyses requested and request form number(s),
• Chain-of-custody record numbers,
• Bottle lot numbers, and
• Air bill numbers.

Brief descriptions of the major sample identification and documentation records and forms are
provided below.

r
2.3.1 Sample Identification 1 !

All samples will be identified using the sample numbers assigned by the EPA Regional Sample
Coordination Center. Each sample label will be affixed to the jar and covered with Mylar tape.
A sample tracking record will be kept as each sample is collected. The following will be
recorded: location, matrix, sample number, observations, and depth. In addition to the EPA-
assigned sample numbers, all samples will be assigned a unique identification code based on a
consistent sample designation scheme that will be used internally. The sample designation
scheme is designed to suit the needs of the field staff, data management, and data users, and will P
not be provided to the laboratory. The sample identification code is described below and ' '
summarized in Table 2-5.

All sample identification codes will consist of three components separated by a dash. These
components are station code, consecutive sample number, and media code. The sample
designation scheme is as follows: J j

i i
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Station Sample Media
Code Number Code

SS - nnn - MM

The three components are described in the following sections.

Station Code

The station code component is a four-character code that identifies each sampling station. The
station code component has two parts: a two-letter station designation XX indicating the area
where the sample was collected. The station codes designated for this project are as follows:

CR — Upper Columbia River/Lake Roosevelt
TR — Tributary
PO — Pend Oreille River
UT — Upgradient Tributary
BK — Background
AT — Attribution
RS — Rinsate
TB — Trip Blank

Sample Number

The station code is followed by a three-digit "nnn" sequential numbering scheme (e.g., 001,002,
etc.).

Media Code

The media code is a two-character code that defines the media type of the sample. The media
codes designated for this project are as follows:

SD — Sediment
SW — Surface water

The internal sample ID will not be entered on laboratory chain-of-custody forms; only EPA
sample numbers will be used to submit samples for analysis. WESTON will maintain a cross-
reference of the proposed sample identification codes and EPA sample numbers.

2.3.1.1 Sample Tags and Labels

Sample tags attached to or fixed around the sample container will be used to identify all samples
collected in the field. The sample tags will be placed on bottles so as not to obscure any QA/QC
lot numbers on the bottles, and sample information will be printed legibly. Field identification
will be sufficient to enable cross-reference with the project logbook. For chain-of-custody
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purposes, all QA/QC samples will be subject to the same custodial procedures and
documentation as site samples.

To minimize handling of sample containers, labels will be completed before sample collection to
the extent possible. In the field the label will be filled out completely using waterproof mk, then
attached firmly to the sample containers and protected with Mylar tape. The sample label will
provide the following information:

• Sample number,
• Sample location number,
• Date and time of collection,
• Analysis required, and
• pH and preservation (when applicable).

2.3.1.2 Custody Seals
I !

Custody seals are preprinted gel-type seals, designed to break into small pieces if the seals are J

disturbed. Sample shipping containers (e.g., coolers, drums, and cardboard boxes, etc., as ,_,
appropriate) will be sealed in as many places as necessary to ensure security. Seals will be j \
signed and dated before use. Clear tape will be placed over the seals to ensure that seals are not
broken accidentally during shipment. Upon receipt at the laboratory, the custodian will check p
(and certify by completing the package receipt log) that seals on shipping containers are intact. j j

2.3.1.3 Chain-of-Custody Records and Traffic Reports p
i

For samples to be analyzed at a CLP laboratory, the chain-of-custody record and analytical traffic
report forms will be completed as described in the User's Guide to the Contract Laboratory
Program (EPA 1991). The chain-of-custody record and analytical traffic reports will be
completed fully at least in duplicate by the field technician designated by the site manager as
responsible for sample shipment to the appropriate laboratory. Information specified on the
chain-of-custody record will contain the same level of detail found in the site logbook, except
that the on-site measurement data will not be recorded. The custody record will include the
following information:

• Name and company or organization of person collecting the samples;
• Date samples were collected;
• Type of sampling conducted (composite or grab);
• Sample number (using those assigned by the EPA RSCC); H

• Location of sampling station (using the sample code system described in Table 2-4);
• Number and type of containers shipped;
• Analysis requested; and

n
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• Signature of the person relinquishing samples to the transporter, with the date and time of
transfer noted and signature of the designated sample custodian at the receiving facility.

If samples require rapid laboratory turnaround, the person completing the chain-of-custody
record will note these or similar constraints in the remarks section of the custody record.

The relinquishing individual will record all shipping data (e.g., air bill number, organization,
time, and date) on the original custody record, which will be transported with the samples to the
laboratory and retained in the laboratory's file. Original and duplicate custody records, together
with the air bill or delivery note, constitute a complete custody record. It is the site manager's
responsibility to ensure that all records are consistent and that they become part of the permanent
job file.

2.3.1.4 Field Daily Logs and Data Forms

Field daily logs and data forms are necessary to document daily activities and observations.
Documentation will be sufficient to enable participants to reconstruct events that occurred during
the project accurately and objectively at a later time. All daily logs will be kept in a bound
notebook containing numbered pages. All entries will be made in waterproof ink, dated, and
signed. No pages will be removed for any reason. If corrections to log entries are necessary,
these corrections will be made by drawing a single line through the original entry (so that the
original entry is legible) and writing the corrected entry alongside. The correction will be
initialed and dated. Corrected errors may require a footnote explaining the correction.

2.3.1.5 Photographs

Photographs will be taken as directed by the team leader. Documentation of a photograph is
crucial to its validity as a representation of an existing situation. The following information will
be noted in the project or task log concerning photographs:

• Date, time, and location where photograph was taken;
• Photographer;
• Description of photograph taken;
• Reasons why photograph was taken;
• Sequential number of the photograph and the film roll number;
• Direction.

2.3.2 Custody Procedures

The primary objective of chain-of-custody procedures is to provide an accurate written or
computerized record that can be used to trace the possession and handling of a sample from
collection to completion of all required analyses. A sample is in custody when it is:

• In someone's physical possession,
• In someone's view,
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• Locked up, or
• Kept in a secured area that is restricted to authorized personnel.

2.3.2.1 Field Custody Procedures

The following guidance will be used to ensure proper control of samples while in the field:

• As few people as possible will handle samples.

• Coolers or boxes containing cleaned bottles will be sealed with a custody tape seal during
transport to the field or while in storage before use. Sample bottles from unsealed coolers
or boxes, or bottles that appear to have been tampered with, will not be used.

• The sample collector will be responsible for the care and custody of collected samples until
they are transferred to another person or dispatched properly under chain-of-custody rules.

• The Site Leader will record sample data in the field logbook.

• The Site Leader will determine whether proper custody procedures were followed during
the fieldwork and will decide if additional samples are required.

When transferring custody (i.e., releasing samples to a shipping agent), the following will apply:

• The coolers in which the samples are packed will be sealed and accompanied by two copies
of the chain-of-custody records. When transferring samples, the individuals relinquishing
and receiving them must sign, date, and note the time on the chain-of-custody record. This
record will document sample custody transfer.

• Samples will be dispatched to the laboratory for analysis with separate chain-of-custody
records accompanying each shipment. Shipping containers will be sealed with custody
seals for shipment to the laboratory. The chain-of-custody records will be signed by the
relinquishing individual, and the method of shipment, name of courier, and other pertinent
information will be entered in the chain-of-custody record before placement in the shipping
container.

• All shipments will be accompanied by chain-of-custody records identifying their contents.
The original record will accompany the shipment. The other copies will be distributed
appropriately to the site team leader and site manager.

• If sent by common carrier, a bill of lading will be used. Freight bills and bills of lading will
be retained as part of the permanent documentation.

2.3.2.2 Laboratory Custody Procedures

A designated sample custodian at the laboratory will accept custody of the shipped samples from
the carrier and enter preliminary information about the package into a package or sample receipt
log, including the initials of the person delivering the package and the status of the custody seals
on the coolers (i.e., broken versus unbroken). The custodian responsible for sample log-in will
follow the laboratory's SOP for opening the package, checking the contents, and verifying that
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the information on the cham-of-custody agrees with samples received. The commercial
laboratory will follow its internal cham-of-custody procedures as stated in the laboratory QA
Manual.

2.4 ANALYTICAL METHODS REQUIREMENTS

This section discusses the analytical strategy (Section 2.4.1) and the analytical methods
(Section 2.4.2).

2.4.1 Analytical Strategy

Analysis of samples collected during the ESI will be performed by several possible means. The
EPA Region 10 laboratory (or alternative laboratory designated by the EPA) will perform all
requested analyses.

The analyses to be applied to samples sent to the laboratory are listed in Table 2-2. These
analyses were selected based on the probable hazardous substances used or potentially released to
the environment, given the known or suspected site usage.

2.4.2 Analytical Methods

Samples designated for off-site analytical laboratory analyses will be submitted to the EPA
Region 10 laboratory located in Port Orchard, Washington, or an alternative laboratory
designated by the EPA, and the START-subcontracted commercial laboratory. EPA and/or CLP
laboratory analyses will take place under the standard three-week turnaround time period, with
validation by the EPA QA office for these analyses taking place under the standard two-week
turnaround time period. Hardcopy results from the EPA and/or CLP laboratories will be
delivered to the EPA upon completion of each sample delivery group. Electronic results from
the EPA and/or CLP laboratories will be delivered to the EPA upon project completion.
START-subcontracted laboratory analyses will take place under the standard four-week
turnaround time period with validation by START chemists for these analyses taking place under
the standard two-week turnaround time period. Hardcopy and electronic data results from the
subcontracted commercial laboratory will be delivered to the START upon completion of each
sample delivery group. Table 2-3 summarizes laboratory instrumentation and methods to be used
for the ESI.

All instruments used during fixed laboratory sample analyses will be operated and calibrated in
accordance with the analytical methods specified in the SQAP. Maintenance of field and
laboratory equipment and instruments will be performed in accordance with the manufacturer's
specifications. All of the analyses shall adhere to the technical and QC specifications outlined in
the SQAP and the analytical methods.

In the cases where laboratory results exceed QC acceptance criteria, reextraction and/or
reanalysis will occur as indicated in the applicable analytical method. Commercial laboratory
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results (preliminary data) will be generally be available within 2 weeks of sample receipt. The
respective laboratory analysts will be responsible to ensure that appropriate sample analysis
procedures are followed and take appropriate actions to ensure deficiency correction. A copy of
the Statement of Work for the commercial laboratory analyses, including copies of the applicable
analytical methods, will be included in Appendix D upon completion and will be provided to the
EPA prior to sample collection.

2.5 QUALITY CONTROL REQUIREMENTS

QC checks for sample collection will be accomplished by a combination of Chain-of-Custody
protocols and laboratory quality assurance as prescribed in the sampling or analytical methods.
No QC samples (i.e., double blind performance evaluation samples) are planned for this activity
outside of normal laboratory QC criteria outlined in the analytical methods. These QC samples
include rinsate and method blanks, matrix and surrogate spikes, and calibration check samples;
results from these samples will be compared to QC requirements listed in Section 4.1.2.

With the exception of the XRF screening analyses, all of the other analyses that will be
performed for this project will produce definitive data. Data quality indicator targets for this
project are specified in section 1.4—Data Quality Objectives and are summarized in Table 2-3 of
this SQAP. Bias on estimated flagged data shall be determined by the validation process. The
laboratories' DQOs for completeness and the field team's ability to meet the DQO for
representativeness are set at 90%. Precision and accuracy requirements are outlined in Table 2-3.

2.6 INSTRUMENT/EQUIPMENT TESTING, INSPECTION, AND MAINTENANCE
REQUIREMENTS

The field equipment used during this project includes the GPS unit and a field-portable x-ray
fluorescence spectrometer. Testing, inspection, and maintenance of these instruments will be
performed in accordance with the manufacturer's recommendations and/or the SOPs listed in
Section 2.2.4. Spare parts for the field equipment will be available from the manufacturer
generally within 48 hours of ordering.

All field instrumentation and equipment used for analysis will be serviced and maintained only
by qualified personnel. All instruments will be maintained by senior staff and/or electronics
technicians. All repairs, adjustments, and calibrations will be documented in an appropriate
logbook or data sheet that will be kept on file. The instrument maintenance logbooks will clearly
document the date, the description of the problems, the corrective action taken, the result, and
who performed the work.

All equipment used by WESTON in the field is subject to standard preventive maintenance
schedules established by corporate equipment protocols. When in use, equipment will be
inspected at least twice daily, once before startup in the morning and again at the end of the work
shift before overnight storage or return to the charging rack. Regular maintenance, such as
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cleaning of lenses, replacement of in-line filters, and removal of accumulated dust, is to be
conducted according to manufacturer's recommendations and in the field as needed, whichever is
appropriate. All performed preventive maintenance will be entered in the individual equipment's
logbook and in the site field logbook.

In addition to preventive maintenance procedures, daily calibration checks will be performed at
least once daily before use and recorded in the respective logbooks. Additional calibration
checks will be performed as required. All logbooks will become part of either the permanent site
file or the permanent equipment file.

2.7 INSTRUMENT CALIBRATION AND FREQUENCY

All instruments and equipment used during fixed laboratory sample analyses will be operated,
calibrated, and maintained according to the manufacturer's guidelines and recommendations, as
well as criteria set forth in the applicable analytical methodology references and/or in accordance
with the laboratory's Quality Assurance Project Plan and SOPs.

For the field instrumentation (GPS unit, XRF unit, altimeter), the calibration will be performed in
accordance with the manufacturer's recommendations and the SOPs listed in Section 2.2.4.

2.8 INSPECTION/ACCEPTANCE REQUIREMENTS FOR SUPPLIES AND
CONSUMABLES

This information is covered by the SOPs and the START QMP (WESTON 2001). Standards
contained in these documents will be used to ensure the validity of data generated by WESTON
for this project. Sample jars are pre-cleaned by the manufacturer; certification documenting this
is enclosed with each box of jars. The START will include this documentation as part of the site
file. Non-dedicated equipment is demonstrated to be uncontaminated by the use of rinsate
blanks.

2.9 DATA ACQUISITION REQUIREMENTS (NON-DIRECT MEASUREMENTS)

No data will be used from other sources.

2.10 DATA MANAGEMENT

This document is to be combined with information presented in WESTON's QMP for Region 10
START. Copies of the START QMP are available in WESTON's Seattle office. Standards
contained in the START QMP will be used to ensure the validity of data generated by WESTON
for this project. Data validation will be performed as listed in Section 4.1.2. Data tracking,
storage, and retrieval are tracked through the TDD "blue sheet", which records where the paper
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and electronic data are located. All paper data is stored in locked file cabinets; access to these
files is restricted to key START personnel. Electronic data is archived by TDD.

START will use Access software and the following procedures to compile and manage two
major but related types of data: GIS (or locational) data and chemical analytical data.

GIS data are collected as required by a given project. When GIS data are collected, the following
fields are captured as appropriate:

• Station Identifier
• Station Alternate or Previous Ids
• Station Type Description
• Station Coordinates
• Station Horizontal Datum (if applicable)
• Method for determining Station Location
• Station Coordinate Units
• Station Elevation
• Station Vertical Datum (if applicable)
• Method for determining Station Elevation

and appropriate Station Attributes such as:
• Well Depth
• Well Screening Interval
• Depth of Water
• Sediment or Soil Sampling Interval.

The major data items captured to create a complete chemical analytical dataset are as follow:
• Station Identifier
• Sample Identifier
• Sample Description (Primary, Field, Duplicate, Replicate, etc.)
• Sample Date
• Full name of analytical parameter, observation or compound analyzed
• CAS number when available or appropriate
• Analytical result value
• Data validation qualifier
• Units
• Analytical Method
• Sample Media
• Sample Media modifier
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2.10.1 Analytical Data Loading

The process of entering sample analytical data into a data management system is called analytical
data loading. There are two primary strategies for loading analytical data: automated loading of
Electronic Data Deliveries (EDDs), and direct hand entry from paper results. In general, EDDs
are created by analytical laboratories and delivered with hard-copy (paper) results as a standard
part of sample analysis.

Data management procedures will accommodate manual data validation, or for loading data on
data sets that have been validated before they are delivered to WESTON. In the case of
WESTON-validated data, no automated tools are needed to effect data validation changes, and an
audit will lead to hard-copy laboratory results with validation changes noted and signed by
qualified staff.

2.10.2 Data Pre-Processing

Before data entry, a hard-copy form of the data will be generated if not provided. Large volumes
of source data are divided into manageable data entry groups. Each data entry group is supplied
with a standard coversheet and assigned a sequential, unique data entry group ID. The data entry
group ED serves as the basis for filing all data groups, and as the means of quickly tracking any
datapoint to the data entry group from which it came.

2.10.3 Primary Dataset Development

The Environmental Data Management System (EDMS) will be used to capture and build a
complete sample analysis dataset that matches source materials exactly. This dataset is complete
when all inventoried sample analysis information has been received and entered, or if missing,
has been properly accounted for. This complete dataset is called the primary dataset.

As it is the function of the primary dataset to represent source materials exactly, and is not
appropriate for analysis, the primary dataset is maintained without modification. All post-
processing is performed on copies of the primary dataset using a post-processing module. A
copy of the primary dataset made for data analysis purposes is called an analytical dataset.

2.10.4 Data Post Processing

Several post-processing procedures are available, the major steps are to:
• Standardize reporting units
• Reassign analytical groups as necessary
• Detect and manage co-located datapoints
• Create compound totals (e.g., LPAHs, HPAHs)
• Total organic carbon normalization
• Perform data comparisons to reference values.
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2.10.5 Analytical Dataset Development

The analytical dataset is complete once all appropriate post-processing steps are completed. The
completed analytical dataset is used for all data analysis and for exporting to external analysis
software such as GIS. »r
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